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Abstract of JP2003057692 

PROBLEM TO BE SOLVED: To provide a 
Raman amplifier, etc, provided with a 
structure that keeps the flatness of power 
spectrum of Raman-amplified signal light that 
is subjected to Raman amplification. 
SOLUTION: This Raman amplifier comprises 
an optical fiber (1 1 ) for Raman- amplifying a 
plurality of signal channels of signal light 
having respective center optical frequencies 
different from each other, a pumping light 
supplying part (12) for supplying N (N being an 
integer of 2 or more) pumping channels of 
pumping light having respective center optical 
frequencies different from each other to the 
optical fiber, and feedbacking part (13) for 
dividing detected Raman- amplified signal light 
into N optical frequency ranges defined so as 
to include one Raman amplification peak as an 
optical frequency lower than respective center 
optical frequencies of the pumping channels 
by an optical frequency shift of about 15 THz, 
and controlling the pumping light supplying 
part such that the Raman-amplified signal light 
has a power fluctuation of 2 dB or less in each 
of thus divided N optional frequency ranges. 
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tDl^.L^^fe^KISi: Pernio SIS^^ lb *^ 1 5THz/h$ 

'L^^m^^tm (n-1) mm^f-^^/x-cD^^L-ytm^^ 
t(D^m^mmmfj^hm 1 5THz/^$l^^;^^sis^± 

PS^i-5l6ffltC®:^$tt5o ^UT. mN#@(D7t;iSK 
IS^HJi. mNaj8^'r^/KOt^5.il>^^J^SS^m (N- 

1) ®e^^^/KOcf».L^^J^ffiSc^:Ol'PBl3fe^R|S^^P> 
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[0 0 5 0] ±a!i7)J: p N<@(7)3fe^&^$5SHNfli 

ai^^^'5o Ufc;&5oT. ^©g^-r 'L>3feJlifim 10 

[0 0 5 1] las^-l^i oti. 13 7 lw;^$tLyc7 

6. 3TH2^^e>19 5. 8THz(0|5fflX*>'5 4 Oft 

1. 3TH2. 2 0 4. 8THz. 2 0 6. 9 THz. 
2 0 8. 8TH2. 210. 5 TH z X^^-S Sfift®^-^ 

2. 15THZ. 1 6Tnztd:n^b^h^^mf^mi^*^^r^ 

n/c^5fe^SiSIBHl;i*5 frt ^ ^ :/ii*s^s-^^(7)^/>?!7 
^yt(Oy<rP—i^8 d Bm/c h 1 1 b Ic^o 

tt5 7-^>^lg*i^t-^7feO>'^•l7-H0 dBm/^c h^@:^ 

OmWXfc5o 3fe:7r^>'<l 1 (7) A;^d 1 at)^ 30 

es^fe-g-^J-SS^l 2 b^X(?D:^$Ji8 0 kmX*>5o 
[0 0 5 2] ^-^Vii*i{I^5felw^^ti5#ft-^^-Y^ 

/K;:)y?r7— El 9 i 4 t 

H 2 X$>6>^— XTl . 2 3dB. 1 OtT^Tfeil&iSv^ 
>^h;d5i6THz Tfo-S-Jr— >^X2. 7 5 d BX*>o 
fco r^l:i^tL. mscoytm^Wni^^ h^^^l 5TUzX 
fe^>5r-xxJll. 0 7dBXfeofCo ^tbJ:l9. S5e 
'^^^/^^tl^*tl(0^^*bytm&^/)>h 1 5 TH z^S/h 

(om±^< "p-t m^h^< v-t (o^x^-^hthh. 

[0 0 5 3] ±M(OX 5 \Z%m^W^'7 h 

(Dmmz-Di^^x^mi^tc, mi iti. ^m&^i^yht 
mn^<yy^t(Dmm^7f:'r^vyx^^o z(D^yy 

^i:2d B^T\cV^:t^tiMa^. ^mf&mn^y hJil 50 
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3. 5-15. 7THz(7)f5HT-*?S0O?55$f^L<. $ 
t^^m&^iyy hUl 4, 3—14. 7TH2C^©HX' 
[0 0 5 4] /^io\ ±fe7fe:^ttia5 1 4f^. M;t*^7feX-< 

/tie). fS*tsi-7-e:/ii*im^7fe^^mi-'5^<t;6sx-# 

7 if /j: if >f ;«7 :7 —-^ ^ 

^bB^C^c*!). 5^^S§1 3 a X55^^-r6^-^>^iiitii{t-^7fe 

[0 0 5 5] im^u 1 4 fi. m^^^^it-r^ii^itu 

^ U7t :/iti®{t-^7fe^S3t: UrmMft-^in^jft 
12(a) lSLXJ^m \ 2 (b) (i. 3t;«ima51 A<D^<Dm 

j&^^-rmx^^, mi 2 (a) ^-:^o^/^T. ^^m^i 
411. *:7r>i'^^i 3 c ^esRUT#yc^^>ii«teft-^ 

1t^^ttfc5fe:7^yu^ 1 4 0 ^5t:7>f /U^ 1 4 0?&^ 

xmm^ 1 3 e trffi;^;-r ^S5tas 1 4 1 ^<i;t 6o - 

m\2 (b) {;lio^/^T. 3fe1tttiasi 4*1. 7fe:7r>f 
/<1 3 c ^eteLT#yb7-^>'lg*i«-^3fe^^^t■^^"\- 
-*/^{w5)^gti-5yc:^^)<D1^-:^rLU— 1 4 2 

^ft-^^IS^ft-^^-r > 1 3 d^'kX^XW^UX 3 etc 
a^Ji" 5S:7tJfIs 1 4 1 ^M;t5o 
[0 0 5 6] 5>3teSB 13a ^'mnM^P(t^hf^^%'^'7 

5Cl*t^5x-#5c 5>pta5l 3 a ^7^1^-^^ u~ 
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[0 0 5 7] t>^O(;04^.|1^7t;^fe|S 

[0 0 5 8] C(^^B>^(Cfi^^^-7>5feli*SS&fiJeJlT(?5i: 
5l:iib{^"r5o ©!j|e7t:#t^^ 1 2 Ciiott ^^a^feM 1 2 

ft-^7fefi7fe^T-r^<i i(DA;^ii«i 1 ^t^hxti 
o ^^^'iiiBfs-^^tfi. Tt-g-^S-teS^ 1 2 b ^iiig 

•tiff -^^cT)— >^ T ^< 1 3 c ^e*s {.x^^mu 
1 4 {cp]ii-r5o 

[0 0 5 9] ci::t% :7>r— Hv^y^asi 3fi. ^-v^ 

[0 0 6 0] J[^±Ife0^LfcJ; ^^7-e>lt*i§&l 

K»jeHlrE5>LT^ai*r6o ^LT. SJiflias 1 3 e 

7ic;<^ttJlfl5 1 4;65^aibfc-^tt^*tLO^j^fe^g5iac7)^^tt5 

[0 0 6 1] Sfetc. ^1 3*i. ntD^MIii^-S^-^:^ 
y<vy^) r^2dB^Ts »^1.<{^1 dBi^kTtfj:^ 50 



[0 0 6 2] Mi^mzn. mm^mi^^i mmm 
1 2 b ^mm^(D-^^-e=^^ i.x^^m-r^tc 

(7)LD12 2t. #i!jS^^^/^r<blc^S/^&S^55^ 

[0 0 6 3] — :7^-h*y<y^^l 3 COTfe^^ttiSiS 1 
4Ji2j-:7'7^^;e7/W'?:7;^-— -^^-x^n^^ (OPM) ^"a 

/^l 3 o\zm< tz^(0±^^m.^l 3 0;55$e>tc^ttb 

[0 0 6 4] ^<om2m:mmm\zi6\^^x^ mmu\^^ 
^mm^i ^<r>^^mw:\zm-5\,^x. mm^^mi 

2 a ^7fe:7T'</< 1 3 f LT^J^a-r^/i^ y-^i^m 

^\z^ mmui 3 efi. ^^m^(Di(kmf^ 

[0 0 6 511^14 (a) (i. 4lie^'Y^/K^^fi3fe 

^'L-^m^m-t. 202. 3 THz (1481. 9n 
m) . 205. 4TH2 (1459. 5nm) . 20 
7. OTHz (1 4 4 8. 3 n m) . 2 0 8. 2 TH z 
(1 4 3 9. 9 nm) T^^^o 1^14 (a) ^C4ol^T. 

h/i-a-'dfi. :itih^m&^-r^^\^(ommytiz 
ihh:^-<^ h/>a-'d^®l:-r5C^i;i<t t)#tbtL^fi 

G i-'G4;i>>ff^£-r6o 5'l-4fi5®^^^/U(75©i 

je)fe;65e^*&$tb6s-g^. 1 3 e 7-^>*s*gfs 

■^?t^>fe^2S^IBHS 1 . S2l;iE5>UT. 

r7-5pj?|;^/<^-/:^f.^JU;^5j; 5^|g3^^}m 2 2^©J 
[0 0 6 6] Hi 4 (b) fl. ±fE4Ebje^i'4^ 
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/i^(Do'^^'bytm^t^m:2 0 7. OTHz {1448. 3 

nm) i^m&'f-^^'^/i^^mtl-r^l.Dr-ik^i^fcm'^iZ 

2. 3THz (1481. 9nin) . 2 0 5. 4THz 
(1 4 5 9, 5 nm). 2 0 8. 2TH2 (1 4 3 9. 
9nm) -Cfc-So 1^14 (b) O'Jr— XT'll. h 

S 1 ^XAlfT^E^J-L. ^'L^%m^1&WL2 0S, 2THz 

<omu^^^-/i^<Dmf^it^^'p-^i^t < i-^xo LD 1 

2 2%:mm-r^o ^ttlZX^^ :^^^h/i-a. b. 

G 1 . G 2. G4;6^fiF?tt-'5o 
[0 0 6 7] l^I®^•Y^/^<^^/^■r^^AMr4b^^^Tfl!le5fe^>' 

!7-;6S^Ti-5<5r->^^ UTf^. ^J;tJ^. LD^^y IT^tTI) 

S^n^f-So ±iii(0|^14 (a) RXfmi4 (b) 
"Ctl. 3t;iiSI^2 0 7. 0 TH zc7:>S!ijg^-Y-^/^(7)ia^ 
v^y-id^ii^coi/^l OgSi:i®TU ^^61jJC20 
2. STHz. 2 0 5. 4THzS-t/2 08. 2THz 
co^«9co3S5^^-r;^/U'i:/^o/ci^{c. OPM14{c 

^14 (a) l::^^tt/t|x55^^^^|gi 4 

(b) \C7r:^tltim^\zm^V. ^9<75 3^fi^^^/U 

[0 0 6 8] 3fe^^y hr7-^r-*i. ^jda^o^h 
<Dmmf)^:^mt'±'r. ^m&^i 92. 5-194. 5 

THz (j^ffi^l 5 4 2--I 5 5 8 nmtcti^) (^){t-^ 
m&^20S. 2THz(7)S!jjg5^^^/U$rOFF(CUT 

*3jt*^j:i\ is?t^. mi 5{Z7ik^titcii^m ism&^^ 
tcm^. mi 4 (a) {ZTn^titz^of^Am^^^'^^'^/i^ 

[0 0 6 9] fj:^. mm^^^i^-t^mm^t^mcooN 
/OFFICE ^mm-^^^/i^^iommni^m^ u/^^^s-g^ 

(Dyr-<y<^i—'r^l^i^-^Mi:>^m^^(Dm^X\ %■ 
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[0 0 7 0] rt??^P^tC>R5^il{t'>X'rJ>.2 0 

v^A2o*i. mmm2it^mm2 2(om\z^mm2 3 
ikfb^> ^mm2 3t^mm2 2t<r>?i^o:>^WLKfi\\z\'t. 

10 -^tL^*tV7fe7T-r^<2 4. 2 5;651fe^^ixXl^6o 

1 0;!i^gSe^:h.T(/^'5o 

[0 0 7 1 ] ^mini^^'rJ^ 2 0 ^C;^o^/^-C. SlMCl^.Q^x 

it^h^'7T^^<2A--^mm^th^o ^LT. inttistt 
:7r^/<2 5<^easLxsm^2 2--pjii-reo ::<^^ 

^t^;liol^T>bSm^2 2T*^-^viiitJi{s-^*^:E$gt2:S 

[0 0 7 2] f^^^ z.(o%mmm{z^^^%mmi^:^'rJ^ 

2 0T**i. '&mm2 1 t^mm2 2 t<r>m\z\o<D^m 

^2 3f^mM^inx\^^^i)^. ^'j^^ 2 3 tti^t^ 2 1 i: 
OT-li. ±f57-^Viii|iSSil 0^4=M^2 3(^l^l3StcS: 

^mm2 3(o^%\zm^^it^^ui 2-BLxy^'7 ^ 

30 -hV^rxiJ'gpi 3cr);^^^^ttT. ®b®5fc«t^951 2f)^h 
[0 0 7 3] 

SIC 5 J: ^ fae3te*^§P^*mi--5 hV< >;/ ^ sn 

•^*;^tOct3.L.3t;^^^;^.ix,^,t3 1 5 TH z ^h^l^^m^^t 
5 7 :7 >'iii|ii >^ ^ 1 o^tf ct -5 ^ tv/c N fii 

50 d BJeilT<c/jr5ct9©ie)tWifSa5*:S'J«ii^^o 
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^!/t^ti^^tii:^^L-^mi&m'^ 2 0 1. 3 TH z OEb^ 
^ ^ ^/p tp® T? 7 ^ *i L ^ # O 7 VIS 

im2] ^Mit^titzm^yt^K^^^^'b^mmmm^j: lo 

6 6W}m'f'^^/i^(r>mj^ytx'7-^>'m^\^titt(Dy^ 20 
[me] ^sfb^nfcit-^Tfe^^-^ y >^-r5Ac4^)(o 

IS^tv^'^xCixtUX 1 5 TH z/h^i^^J^ft»;65q3r«1<h 

^ h/p (^^y— ^<^:y:^e*^i. 07dB) "C*>5o 

[0 9] ^5i!Ie^lc-g'^i^^^^^^^^/^^^)^|□.^:^.^j^^S 



^VjV {.^^V—^<=7y^\%\. 2 3dB) T-$>-5o 
[mi 0] m^2^(c:-^^tV'5^S!jfi^i-^/vcOft'>L^5tii^ 

^{7 h/U (x<!7—/<^:y 35^(12. 7 7 d B) X^-So 

[011] 3fe^J£iSv^:7 hi:?lJ^*/<7:y^ 

[012] :i(7)^p>^ic^,5 7^>'iS*iS§{wiott'5^=Ka 

[0131 w<o^P^lc:«57-^:^ii*iStci3Jt'5S2^ 

[014] #S{b^ttfc{i-^3feo^-^viiilli;iib^v^T. 

[015] ^m{t:^i^fc^t^3t<o^-eVJtItli(;liov^x. 

[016] ^(D^mi^^.^ytmmi^^^y'j^ic^n^-m 
mmm<Dmf&^7jk'rmxh^o 

10. 2 3 a ■•^-?>'ltilii:^. 11. 12 c. 13 c. 
2 4. 2 5 -^yY>fy<^ lla --A;^ig. 1 1 b - -ttl 
tJ^s 1 2 -S!lS3fettj^|f|5. 1 2 a-lbe*3tai. 1 2 
h'"^^^^^^ 1 ^—h^y<^y^^^ 1 3 a 

7lc;§^. 1 3 e-pm^. 13 d. 1 3 f -m^^t-^^-f 
V. 14 "3t^mSB. 2 l-ai{t^2 2-S:fI^. 2 3 
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[1^3] [1114] ims] 




I 191 193 195 197 199 ^''^ ^"^^ laS 187 1B9 191 193 1 

^ittCTHz) aMSnCTHz) dfl^lftRCrHz) 



[me] 



ims] 



41>teJBlT 



ftiSTHz 



tSISTHz 



(THz) 



I 













1jQ7dB 







186 



188 190 192 194 



196 



11a 



1^71 



[[^9] 




123dB 



2.75dB 



186 188 190 192 194 106 
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[mil] [Hi 2] 
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imi4] mi6] 

(^) Gi G2 Ga G4 20 




1B6 188 190 1B2 194 196 198 




:7P V h-<-v?*Djg^# 
F^^-A(#%) 2K002 
5F072 
5K102 



AA02 AB30 BA04 CA15 DAIO 

EB12 EB15 HA23 

AB07 AK06 HH02 PP07 QQ07 

YY17 

AA55 ADOl MA03 MB03 MB05 
MB06 MC03 MC14 MDOl MH04 
MH13 PH14 



